Studies on cerebrospinal fluid (CSF) concentrations of neuron-specific enolase (NSE), S-i00 protein, and myelin basic protein (MBP) in patients with neurological lesions indicate a quantitative relation between the degree of cell damage in the central nervous system (CNS) and the concentration of these cNs-specific proteins in CSF. Thus NSE, S-100, and MBP could be of use as markers for destructive processes in the CNS. We collected 937 specimens of CSF from children and adults (from newborns to age 91 years) who were undergoing a diagnostic lumbar puncture for several clinical indications. Of these, 79 samples from subjects ranging in age from 0.7 to 66 years could be used retrospectively to construct a reference interval according to our criteria. In these 79 samples no sex dependency existed. The relative increase of NSE, S-i 00, and MBPwithage was similar (1% per year), suggesting a common underlying mechanism. These results emphasize the necessity of using age-matched reference values when the CNS-specific proteins are to be evaluated in neurological diseases. We also present three case histories to discuss the possible clinical relevance of the measurement of NSE, S-100, and MBP in children and adults.
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Materials and Methods

Reference Group
To get normal control subjects in a hospital population remains a problem: although we started with nearly 1000 cases, only 79 could be used for the formation of reference ranges. Relaxing our entry criteria led to qualitative differences in the reference ranges; e.g., when we included patients with migraine, the overall reference ranges significantly increased. So we used strict entry criteria.
Determinations in CSF NSE in serum and CSF were determined by RIA according to instructions of assay manufacturer 
Results
Age and Sex Dependency
NSE, S-100, and MBP in CSF increase with age. Table 1 There were no significant differences between males (n = 42) and females (n = 37) in age or in NSE, S-i#{174}, and MBP concentrations (0.20 <P < 0.80). Therefore, we combined the data for further analysis. Patients with an acute transverse myelopathy show distinct nervous-system-specific protein profiles in CSF, depending on the different In these cases, the determination of NSE, 5-100, and MBP may serve to assess which compartment (neuron, glia, or myelin) is affected. By elucidating which functional structure is involved in an acute neurological disorder, the CNS-specific proteins can serve as a diagnostic but also as a prognostic tool.
Panencephalitis.
In the CSF of a child (case 3) with an acute disease with fever, focal epilepsy, and hemiparesis, we found clearly increased values for NSE, 5-100, and MBP. Such an acute and severe panencephalitis has to be treated as a herpes encephalitis. The remarkably high values of NSE correspond to a very bad prognosis when therapy is delayed. After therapy was started, NSE and S-i#{174} values decreased in our patient (Table  2) . Thirty days after the start of the therapy, MBP was still clearly above the reference interval, indicating ongoing demyelination.
In this case, the CNS-speciflc proteins may again serve as a diagnostic and a prognostic tool. Another possible use is for evaluation and measurement of the effect of therapeutic interventions.
Discussion
NSE, 5-100, and MBP in these CSF samples increased with age from 0.7 until 66 years. It is remarkable that CLINICALCHEMISTRY, Vol.38, No. 6, 1992 815 the relative increases of NSE, 5-100, and MBP with age are similar. The 95% confidence limits of the relative increases of NSE, S-100, and MBP overlap. The median increase of the CNS-speciflc proteins is 1% per year. We found no prior reports on age dependency of CNS-specific proteins in the literature.
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A supposed age-dependent increase in blood-brain barrier permeability, resulting in an increase in CSF total protein with age, cannot be the explanation for the age-dependency of the CSF CNS-specific proteins. Because they originate from the nervous system, there is no transudation of these proteins from the serum to the CSF across the blood-brain barrier. At least three explanations for increases in NSE, S-100, and MBP with age are possible: (a) the age-dependency reflects increasing cell and myelin loss with age, (b) the NSE, S-100, and MBP concentrations in the cells and myelin increase with age, whereas the turnover of the cells and myelin remains constant, or (c) the same relative increase of NSE, S-i#{174}, and MBP (1% per year) with age could be the result of a common underlying mechanism, e.g., an increased half-life attributable to a reduced CSF bulk flow at older ages. The CSF bulk flow reportedly decreases with age (10), resulting in a synchronous increase of the concentrations of proteins (10-12).
Some In this study we obtained reference values for NSE, S-100, and MBP in children and adults of different ages and both sexes. The availability of these age-matched reference values allows interpretation of CNS-specific proteins in CSF of patients with different neurological disorders, perhaps leading to a better understanding of their basic mechanisms.
In a second paper we intend to use age (but not sex) matching to investigate whether the CNS-specific proteins behave independently and show distinct profiles in various neurological disorders.
